20 Species of Sonchus section Pustulati (Sonchus masguindalii, S. fragilis and S. 21 pustulatus) constitute a group of endemic cliff plants in the Mediterranean 22 region, restricted to narrow non-overlapping areas within the Baetic-Rifan 23 hotspot of plant species diversity. S. pustulatus occurs both in SE Spain and N 24 Africa, whereas the other related species are exclusive to N Africa. We 25 characterized all the extant populations of Sonchus species (section Pustulati) 26 in 2008 by recording population size, demographic structure and reproductive 27 success, and we estimated the population trends for the critically endangered 28 Spanish S. pustulatus by repeating censuses in 2013. We also calculated the 29 stochastic population growth rate (λ S ) and modelled future viability (PVA) of one 30 of the Spanish S. pustulatus populations by using matrix models derived from 31 detailed demographic monitoring over a six-year period (2003-2008).
Introduction 74
For the conservation of rare or endangered species, a demographic approach 75 to species management is of critical importance (Schemske et al. 1994) .
76
Detailed demographic characterisation in terms of population number, size and 77 structure across the distribution range of a species offers an accurate picture of 78 its current conservation status. Population monitoring can reveal both temporal 79 trends and the most critical life stages for the population growth rate (Horvitz & 80 Schemske 1995) , but this is more time and resource consuming, and is 81 therefore often restricted to the most critically endangered species (Heywood & 82 Iriondo 2003) . The study of both the current status and the dynamics of 83 populations are necessary to assess actual and potential threats and devise 84 appropriate management strategies.
to analyse the overall demographic situation of the clade, and modelled the 121 dynamics of one of the Iberian populations in detail. We focused on the 122 following specific objectives: (1) to accurately define the boundaries of the incidence of self-incompatibility that enforces outcrossing is high in S.
148 pustulatus and S. masguindalii, and very low in S. fragilis (Silva 2014 
187
We also used the sampling plots to estimate population structure (proportion of 
255
For this population viability analysis (PVA), we used matrix sampling and ran 256 2000 simulations with equal probabilities of occurrence for the five transition 257 matrices. We set the quasi-extinction threshold to 10 plants, defined as the 258 minimum population size considered being necessary to ensure successful 259 crosses for this highly self-incompatible species that usually starts reproducing 260 in its first year of life (Silva 2014) .
Population dynamics and climate

263
In the CAB population, we tested the relationship between annual λ and 264 meteorological variables by means of Pearson tests. We compiled the following 265 monthly information from a weather station located 9 km from the population Fig. 1 ). S. pustulatus in its Spanish range showed the lowest extent of 279 occurrence, the smallest population areas of occupancy and the smallest 280 population sizes within the section Pustulati (Table 1 ). Furthermore, one African taxa, S. fragilis was restricted to very a small area but there was one 286 exceptionally large population (GHO1). S. masguindalii was the taxon with the 287 highest total number of plants and populations.
288
As expected for cliff habitats, perturbations were not especially prevalent.
289
However, almost half of the populations were negatively affected by 290 anthropogenic disturbances in some way (Table 1) 
301
The stage structure of most populations was similar (Fig. 2) . Adult plants were (200-500] cm 2 ; Class-IV: (500-1000] cm 2 ; and Class-V&VI: >1000 cm 2 .
Class-S&J&I Class-II Class-III Class-IV Class-V&VI
Class-S&J&I 0.500 ± 0.041 0.100 ± 0.027 0.050 ± 0.010 0.056 ± 0.011 0.069 ± 0.023
Class-II 0.189 ± 0.048 0.550 ± 0.035 0.183 ± 0.021 0.022 ± 0.022 0.015 ± 0.009
Class-III 0.047 ± 0.014 0.162 ± 0.010 0.584 ± 0.018 0.198 ± 0.036 0.026 ± 0.011
Class-IV 0.011 ± 0.007 0.028 ± 0.010 0.095 ± 0.028 0.468 ± 0.041 0.195 ± 0.028
Class-V&VI 0.006 ± 0.006 0.012 ± 0.008 0.025 ± 0.004 0.215 ± 0.033 0.682 ± 0.038 
